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Scientists trace 
ANCIENT NITROGEN 
ln deep Nebraska soils 
Investigation into the environ-
mental impact of fertilizer use 
prompted the drilling of a large 
number of deep profiles in N e-
braska for studying the movement 
of nitrate-nitrogen toward the 
water table. The work has resulted 
in the discovery of a vast quantity 
of nitrate within the dry loess 
(wind deposited soil material) of 
southwestern and central Ne-
braska. 
The total amount of nitrate in 
the loess far exceeds that used as 
fertilizer in the state presently, and 
the threat to groundwater is con-
siderable should the nitrate be 
leached to the water table. 
The southwestern and central 
portions of Nebraska are covered 
with a deep loess mantle usually 
more than 100 feet thick that was 
deposited within the last 35,000 
years. It is within this vast layer of 
mantlerockjust below crop rooting 
J. S. BOYCE and E. C. SElM are former 
postdoctoral fellows, J. MUIR is former in-
structor, and R. A. OLSON is Professor of 
Agronomy. The authors gratefully ac-
knowledge the cooperation of county 
agents in the region and farmers who per-
mitted the drillings to be made on their 
lands. 
Work reported here has been supported 
in part by the Office of Water Resources 
Research, USDI, under P.L. 88-379, by 
Farmland Industries and by T. V.A. 
By J. S. Boyce, J. Muir, 
E. C. Seim, and R. A. Olson 
depth that the large quantity of ni-
trogen occurs (Figure 1). 
The northern and western edge 
of the region is approximately at 
the transition between the Sand-
hills to the north and the hard-
lands to the south. The broken line 
to the southeast represents the 
more loosely defined eastern ex-
tension of the high nitrate region. 
Much of the area south of the 
Platte River is an old plain that has 
been extensively cut by water. It is 
characterized by many steep-
walled canyons and steeply rolling 
land where several canyons have 
coalesced along with tableland 
remnants of the original loess 
plain. 
The nitrate occurs with greatest 
consistency under this tableland 
where rapid irrigation develop-
ment is now taking place. The ni-
trate deposit begins at a depth of 
around 20 feet, below the reach of 
annual crops' roots, and continues 
downward more than 91 feet, our 
maximum sampling depth. It ap-
pears to be missing under the 
canyon areas and near potholes 
found locally on the upland. Con-
centrations of 25 to 45 parts per 
million (ppm) nitrate-nitrogen 
characterize the zone, but values to 
87 ppm have been found. (One 
part per million is equivalent to 
about 4 pounds of actual nitrogen 
per acre foot of soil.) 
The landscape north of the 
Platte River is more rolling and the 
occurrence of the nitrate is more 
sporadic. The i~cidence and co?-
centration of mtrate decreases III 
an easterly direction and eventu-
ally disappears, making an eastern 
boundary that is not sharply de-
fined. 
Data from cores taken under 
range or wheat-fallow on the up-
lands are presented in Figure 2. 
The few high nitrate values at the 
surface are the result of fertilizer 
applied recently on some wheat 
fields in this region. The lower 
values in the nitrate zone are typi-
cally from the eastern portion of 
the region. 
Dryland farming of wheat and 
sorghum has not materially influ-
enced the nitrate body compared 
with native range. With irrigation, 
however, the loess is being wetted 
throughout and the nitrate is dis-
appearing. 
Leaching Under Corn 
Note in Figure 3 that most of the 
nitrate has been leached from a 
corn field that has a 25-year his-
tory of furrow irrigation. Three 
additional sites where corn had 
been furrow irrigated for 10 years 
showed water penetration to about 
40 feet. Also, the nitrate had par-
tially disappeared compared to 
immediately adjacent rangeland. 
Fig. 1. Shaded area shows occurrence of nitrogen in the mantlerock. 
There are no feasible means of 
recovering this nitrate for 
economic use, so we must be con-
cerned with the leaching hazard 
that exists as irrigation develop-
ment proceeds in the area. The 
two solid lines in Figure 2 repre-
sent two cores drilled to 9 I feet 
containing 2.7 and 5.6 tons of 
nitrate-nitrogen per acre, respec-
tively. Other shallower cores 
showed a possibility of more than 
5.6 tons of N per acre had it been 
possible to drill the full 9 I-foot 
profile. (Drilling in the dry loess 
for procuring non-contaminated 
samples is difficult). Furthermore, 
we do not know how far below 9 I 
feet the nitrate body extends. 
Conservatively estimating an av-
erage 2 tons of nitrate-nitrogen 
per acre in the nitrate body 
throughout the tableland portion 
of the region portrayed in Figure 2 
would come to 10 million tons in 
total. This is approximately the 
amount of fertilizer nitrogen that 
might be expected to be used on 
cropland of the area in the next 
100 years! 
Excessive nitrate in the ground-
water is not a general problem of 
the region now. The overlying 
loess is thick, the corresponding 
(Continued on next page) 
Fig. 2. Nitrogen occurrence under 
range or wheat fallow in the uplands. 
Fig. 3. Nitrogen occurrence under na-
tive range and adjacent irrigated corn. 
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Ancient Nitrogen ... 
water table is deep, and irrigation 
development has been limited so 
far. 
We know now that several dif-
ferent sources of nitrate are in-
volved. Some of the nitrate came 
from nitrification of ammonium 
contained in the minerals that 
compose the loess. Some came 
from an organic source, partly 
from vegetal growth that occurred 
when climatic conditions allowed 
as the loess accumulated. There is 
evidence of a grassland in the re-
gion during the period of loess 
deposition. Nitrate may also have 
leached from the present surface 
soil during wet climatic cycles after 
prolonged periods of drought. 
Investigation continues on the 
origin of the nitrate body. With the 
information procured to date, 
however, we can be certain that 
most of the accumulation occurred 
before agricultural practice began. 
The nitrate-free upper layer 
corresponds roughly to the root-
ing depth of some deeper rooted 
prairie forbs. We believe that this 
"clean" layer results from occa-
sional periods of moisture pene-
tration with subsequent root 
growth exploiting both the water 
and nitrate supply. Considering 
the extreme variability of Nebras-
ka's weather, this seems plausible. 
The nitrate zone is missing under 
the canyon areas, undoubtedly be-
cause of past leaching of these 
areas as they collected runoff from 
the surrounding upland. 
The fate of this nitrogen as irri-
gation continues to develop in the 
region deserves our careful atten-
tion. The threat to the groundwa-
ter should the nitrate be leached 
out of the loess far exceeds that 
from fertilizer nitrogen. Improved 
irrigation water management sys-
tems will be required for prevent-
ing the movement of this vast de-
posit into the state's groundwater. 
Perhaps we will have to emulate 
nature by including deep rooted 
crops, such as alfalfa, in the crop-
ping sequence to periodically re-
store a low nitrate, low moisture 
buffer zone above this nitrate 
zone. 0 
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Backyard 
Partner 
By Tom Bare 
Twenty-three seasons and still going strong! It may be hard 
to believe, but the longevity of the Cooperative Extension Ser-
vice's "Backyard Farmer" has surpassed such commercial televi-
sion giants as "Gun smoke" and "The Ed Sullivan Show." 
The tastes and whims of often fickle viewers constantly alter 
the lineup of televison shows. But the ever popular, hour-long, 
phone-in question and answer, lawn and garden show "Back-
yard Farmer" and its mail-in counterpart "Backyard Farmer 
RFD" continue to attract and hold viewers from all walks of life. 
It is seen weekly (April through September) on the Nebraska 
Educational Television Network. 
Basically, the programs are successful because almost 
everyone has an interest in a lawn or garden, whether it be large 
or small, thus a universal audience; and viewers with problems 
have access to experts who can give immediate advice. 
During the 1975 season 5,274 viewers phoned in questions 
on a myriad of lawn and garden problems ranging from "How 
do I tell when my zucchini squash is ripe?" to "What will control 
snow mold in my bluegrass lawn?" In addition, 3,345 viewers 
mailed in questions from all corners of Nebraska and surround-
ing states. Some 2,608 viewers requested bulletins to help solve 
their lawn and garden problems. 
Among a variety of Extension and Station bulletins offered, 
the most popular were: "Maintaining a Bluegrass Lawn," 
"Common Vegetable Insects," "Vegetable Gardening in Nebras-
ka," and "Lawn Diseases in the Midwest." 
With relatively few personnel changes over the years, the pro-
gram has gained in stature. The 1975 panel included Bob 
Roselle, Extension Entomologist; John Furrer, Extension Weed 
and Lawn Specialist; Dave Wysong, Extension Plant Pathologist; 
Brent Hoadley, District V Extension Horticulturist; and Emery 
Nelson, Lancaster County Extension Agent. Hoadley and Nel-
son alternated as horticultural specialists. George Round and 
Tom Bare served as moderators. Roselle and Round have both 
been with the program since 1953. 
"Backyard Farmer" is produced by the Department of Ag-
ricultural Communications in cooperation with the Nebraska 
ETV Network. Lincoln area nurserymen and the Lancaster and 
Douglas County Extension offices provide time and personnel to 
support the panel. 
The scope of the program's outreach has been extended in 
recent years with the advent of several counties requesting "Spe-
cial Backyard Farmer Nights." Viewers in these counties phone 
in questions to their local Extension office and their questions 
are relayed through the University of Nebraska-Lincoln switch-
board to the studio for an answer. 
"Backyard Farmer" is one of the most effective means em-
ployed by the Extension Service in reaching a segment of the 
public hard to reach otherwise. With the exception of public 
meetings, it provides one of the best systems of audience re-
sponse.D 
TOM BARE is Assistant Extension Editor (Agricultural Television). 
Children's Imaginary Playmates 
The phenomenon of the imagi-
nary play companion in childhood 
has triggered much speculation, 
and a review of literature from 
1890 to 1974 suggests several con-
tradictory explanations. 
Some researchers have tried to 
link the occurrence of an imagi-
nary play companion with a child's 
nervous temperament, timidity, 
loneliness and frictional relation-
ships with parents. Others have at-
tributed superior intelligence, 
greater creativity and vivid imagi-
nation to the children who play 
with imaginary play companions. 
According to Jean Piaget, a 
Swiss psychologist and an author-
ity on the cognitive development 
of children, it is simply an aspect of 
the normal cognitive development 
in early childhood. It is a way of 
dealing with reality through pre-
tend play or symbolic play. 
The preschool child, in contrast 
with the sensory-motor child (birth 
through about 2 years), is begin-
ning to deal with reality at a differ-
ent level of competency. This new 
competency or the ability to repre-
sent mentally the world around 
him, develops through symbolic 
play, drawing, mental imagery, de-
ferred imitation, and language. 
Thus, according to Piaget, the 
child who plays with an imaginary 
play companion is engaged in 
symbolic play and is simply using 
and developing this new com pe-
tency in a special way. 
Recently we investigated the 
phenomenon of imaginary play 
companions. Parents and teachers 
VIOLET KALYAN-MASIH is Associate Pro-
fessor, ROSE KASTL is Research Assistant 
and RUTH TOMES is Graduate Assistant i~ 
Human Development and the Family. 
By Violet Kalyan-Masih, 
Rose Kastl, and Ruth Tomes 
of children attending two Lincoln 
nursery schools and one kinder-
garten were contacted to obtain a 
sample of 45 children with imagi-
nary play companions. These were 
matched with 53 other children 
within their work/play group in 
school according to age, sex and 
socio-economic level. 
These 98 children, 42 boys and 
56 girls, ranged in age from 39 to 
78 months with an average age of 
60.3 months (5 years). Interviews 
and questionnaires were used to 
gather pertinent data from par-
ents. In some instances, the child 
himself was interviewed along with 
the parents regarding his imagi-
nary playmate. 
The age of parents in both 
groups was almost identical (31-
33), and there appeared to be no 
real differences in the educational 
level of parents in the two groups. 
Twenty-five percent of the parents 
of children with imaginary com-
panions recalled having had such a 
companion as compared to only 6 
percent in the matched group. 
Birth Order, Siblings 
The possibility of relationships 
between the imaginary play com-
panion phenomenon and the 
number of children in the family, 
the child's birth order, and his age 
in relation to brothers and sisters 
was also considered. Families in 
the imaginary play companion 
group had an average of 2.03 chil-
dren; those in the matched group 
had an average of 2.44 children. 
The range in family size was from 
one to five children in both 
groups. 
In regard to birth order, the im-
aginary play companion group 
had 26 percent "only," 39 percent 
oldest, 16 percent middle and 16 
percent youngest children; the fi-
gures for the matched group were 
7 percent "only," 26 percent old-
est, 16 percent middle and 51 per-
cent youngest children. Thus, it 
appears that an only or oldest child 
is more likely to have an imaginary 
play companion than a middle or 
youngest child. 
Age differences among siblings 
also affected the occurrence of an 
imaginary playmate. When the age 
spread to the nearest sibling was 
less than 2 years, there was little 
difference between the two 
groups. Thus, the child who is 
more than 2 years older than the 
nearest sibling is more likely to 
create an imaginary play compan-
ion for himself. 
The imaginary play companion 
group had an average of 5.66 real 
playmates, and the matched group 
had an average of 6.37 playmates 
per child. According to parents' 
reports, 68 percent of the children 
with imaginary play companions 
played with brothers and sisters, 
while 88 percent of the nonimagi-
nary play companion group did so. 
Of course, the large percentage of 
"only" children in the imaginary 
play companion group may ac-
count for much of the difference 
here. Three children had no 
playmates at all; of these, two were 
in the imaginary play companion 
group. 
Children without imaginary play 
companions more often chose to 
play with older children (47 per-
cent) than did children who had 
imaginary play companions (39 
percent). The children in the 
nonimaginary play companion 
group, however, were most often 
the youngest in their family and, 
(Continued on next page) 
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Playmates . .. 
therefore, according to parents' 
reports, often played with the 
friends of older brothers and sis-
ters. 
Children with imaginary play 
companions had playmates of the 
opposite sex more frequently (37 
percent) than those in the matched 
group (16 percent); both groups, 
however, played more often with 
children of the same rather than 
opposite sex. 
The age of children when im-
aginary play companions first ap-
peared varied from 112 years to 5 
years with only one child in each of 
these positions. Most common age 
at first appearance was 3 years, fol-
lowed by 2 Y2 years, 2 years, 312 
years, and 4 years. Thus, the im-
aginary play companion is most 
likely to appear when the child is 
able to represent action in thought 
and to use symbolic play to deal 
with reality. 
In the majority of children, no 
specific event appeared to trigger 
the appearance of the imaginary 
play companion; it "just came 
naturally." In 15 percent of the 
children, the companion appeared 
after the child had watched a tele-
vision program or listened to a 
story. Other occasions for first ap-
pearance reported were: child was 
lonesome, new baby in the family, 
family moved or real friends 
moved, child was unhappy, afraid, 
or not able to get along with real 
friends. 
Other occasions of first appear-
ance mentioned were: sister 
started kindergarten, an adult in-
troduced the child to imaginary 
animals, and mother would not let 
the child have a real dog. 
Parents reported that the chil-
dren played with the imaginary 
play companion most frequently 
when the child was alone. Other 
reasons given included "when 
playing a special game," "while 
playing with other children," and 
"at bed time." During the time a 
child is playing host to an imagi-
nary companion, the companion 
appears to make frequent visits. In 
fact, 20 percent of the parents re-
ported that the child played with 
6 
his imaginary playmate several 
times a day, and 62 percent of the 
children played with their imagi-
nary companions more than once 
a week. 
Most children had imaginary 
companions of the same sex and 
the same age as themselves. Other 
children had imaginary compan-
ions of the opposite sex, an unde-
fined sex, or sex that varied from 
time to time. Companions older 
then themselves were experienced 
by 32 percent of the children, 
while 11 percent had younger 
companions and another 11 per-
cent had companions whose age 
changed from time to time. 
All preschool 
children engage In 
symbolic play. 
An imaginary playmate 
is a form of this. 
Multiple imaginary companions 
were experienced by 63 percent of 
the children. In fact, two of the 
children had as many as four regu-
lar imaginary playmates plus a 
number of fleeting playmates 
which appeared when the play 
situation required. The majority of 
the children had multiple compan-
ions of both sexes. 
A majority of parents (71 per-
cent) stated that the imaginary 
companion was real to their child. 
The imaginary play companion 
most often resembled a familiar 
person, an object or an animal. Of 
these, most were persons, more 
often children than grownups. Re-
semblance to persons was followed 
by animals, TV characters and 
storybook characters. The imagi-
nary play companion was a purely 
fictitious invention of about a third 
of the children. All of these ficti-
tious characters resembled per-
sons, with 73 percent resembling 
children. 
The names chosen by the chil-
dren for their companions were 
purely imaginary, name of a 
friend, a TV character, a relative 
and a storybook character. Most of 
the companions appeared to have 
ordinary names, but a few were in-
vented by children. For example, 
one child invented a name for her 
companion that rhymed with her 
own name. Other children used 
"The Lion," "My alligator," and 
"sister" for companions which re-
sembled these characters. 
One child named his companion 
"Tiptoe" and described it as a little 
person whom the child could pick 
up. One child gave the unusual 
name "Tanga Tanga" for a person 
companion; while another child 
gave the ordinary names of "Lori" 
and "Leslie" to ghost companions. 
A large majority of parents (68 
percent) perceived the functions 
of the companion as a playmate or 
friend, nothing more. Others saw 
the playmate as a scapegoat, con-
soler, model, escape from reality, 
protector, extra conscience and 
ideal self. 
The imaginary companion had 
disappeared from the lives of 11 of 
the children at the time of the 
study. Of these, 55 percent re-
ported that the child had the im-
aginary play companion less than a 
year, 35 percent said the compan-
ion was around for more than a 
year and 27 percent reported that 
the companionship endured for 
more than 2 years. Of the children 
who still had their imaginary play 
companions, the duration of its 
presence ranged from less than a 
year to more than 4 years. 
This preliminary analysis of data 
suggests that at least for this sam-
ple there is some support for 
Piagetian theory that the phe-
nomenon of imaginary play com-
panion is normal for the preschool 
child. All preschool children en-
gage in symbolic play, but for some 
children it may take a special 
form-having an imaginary play 
companion. As the child grows 
older he finds other means of cop-
ing with reality. The symbolic play 
loses its significance, and the im-
aginary play companion is no 
longer needed. 0 
Ag College has 
New Landscape Design Courses 
By Richard Sutton 
Prompting from leaders in Ne-
braska's nursery industry and op-
portunities for growth have led the 
Department of Horticulture to 
strengthen the teaching program 
in the area of landscape design, 
maintenance and appreciation. 
RICHARD SUTrON is Assistant Professor of 
Landscape Design in the Department of 
Horticulture. 
Four men and three women were 
the first students to take advantage 
of the newly created planting de-
sign class last fall. Crowded into a 
makeshift landscape design studio 
on the University's East Campus, 
these horticulture students en-
thusiastically learn how to land-
scape with plants. 
As upperclassmen in planting 
design, students must apply previ-
ous course work to practical land-
scape situations. This means that 
students must recall and use facts 
and concepts from areas such as 
plant materials, soils, ecology, 
communications and biometeor-
ology. Home plantings must also 
take into account the personality 
of the owner, the specific function 
of an outdoor area and the sur-
rounding uses, climate, soils, and 
aesthetic character. For example, a 
(Continued on next page) 
Instructor Sutton with Rosario Carulla, a senior from Colombia. Student in fore-
ground is senior Steve Bauman of Omaha, reviewing plant choices in a catalog. 
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Landscape .. . 
lush tropical garden would be 
completely out of character in 
most neighborhoods even if it 
could survive a Nebraska winter. 
After surveying all the often con-
flicting needs in a garden, one stu-
dent remarked, "I hadn't realized 
that designing with plants was so 
complicated." 
Personal Involvement 
Today, people often feel alien-
ated from their outdoor surround-
ings because they feel that they 
have had little say in shaping them. 
------------
n~.~,"'· 
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Students are no different in their 
own environment on the East 
Campus. To foster personal in-
volvement in designing, the East 
Campus served as the basis for 
several projects. While these 
young horticulturists' projects 
were not planted, students are en-
couraged as part of the design 
process to visit the site to see how it 
is actually used and to imagine and 
sketch their compositions as they 
would exist if planted. 
The first project was to plant the 
immediate surroundings of the 
Dairy Store on the first floor of Fil-
ley Hall, a familiar spot to most 
~ fWTlN4-!UN 
U~T .i!:rP~.,. c.on ~TO,," 
" 
East Campus VIsItors. Quiet, cool 
and restful surroundings with sea-
sonal interest in plant material and 
sitting areas were to be the main 
themes for plantings in the area. 
As a sequence to planting de-
sign, the second semester concen-
trates on the technical side of land-
scape construction and mainte-
nance. Again students are asked to 
apply earlier classwork in ento-
mology, plant pathology, horticul-
ture, and soils to make their de-
signs more livable with less main-
tenance. 
Appreciation, Attitudes 
In addition to the "how to" land-
scaping courses, another new 
course, Landscape Appreciation, 
looks at people's perceptions and 
attitudes toward the outdoor 
world. The world's ecological crisis 
is linked to modern people's fluc-
tuating acceptance and rejection of 
the natural landscape. The garden 
as an art form is also studied in 
relationship with different envi-
ronments and cultures, including 
modern America. 
Students graduating in horticul-
ture with this background in land-
scaping will be more able to help 
Nebraskans use and appreciate the 
outdoors. 0 
As a class project, students were asked to design plantings for the East Campus Dairy Store. The designs were 
not intended for actual planting. Above and below is the work of senior Karen Weilage of Beaver Crossing. 
EAST (J,r"f'iJS C\CIIRY srORE 
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New Wildflower Varieties Released 
Above and below, thickspike gayfeather 'Eureka.' Liatris pycTllJstachya Michx., a herbaceous, warm·season 
perennial, one to several rigid , upright non branching stems 85-170 em. tall, from a woody conn with many fibrous Toots ; 
stems hirsute above, nearly glabrous below ; leaves linear or lance- linear; spikes 12-30 em. long; heads 5- 12 flowered; 
involucre cylindric-campanulate with oblong and sharp-tipped brac ts; corolla intensely rose-purple ; fruit a lo ng slender 
achene. tapering to the base; and pappus barbellate. 
S. S. Salac, P. N . Jensen, 
R. D. Lippert 
The search for outstanding va-
rieties of native wildflowers has led 
to the development of three new 
cultivars (cultivated varieties) re-
leased in July. Seed will be avail-
able before the end of the year for 
persons wishing to plant them. 
This "taming" of wildflowers by 
scientific research and commercial 
seed distribution can payoff in a 
number of ways. Some varieties 
can be planted with other vegeta-
tion along roadsides and on spoil-
banks to stabilize soil and enhance 
the area's natural beauty. They 
also may go into "natural" areas of 
parks, garden club plantings or 
parking islands where native 
plants are desired. 
The new cultivars, pictured on 
these pages, were developed by the 
University of Nebraska-Lincoln 
Agricultural Experiment Station 
and the U.S . Soil Conservation 
Service Plant Materials Center at 
Manhattan, Kansas. They were 
named and released last summer 
in cooperation with the Nebraska 
Department of Roads and Kansas 
State University Experiment Sta-
tion. 
The cultivars were developed 
from seeds of thickspike gay-
feather, purple prairieclover, and 
pitcher sage that were collected 
from selected native plant stands 
of known origins or sources. Field 
evaluation rows were established 
and data were collected on these 
plantings from 1972 to 1974. Per-
formance of each of the cultivars 
was compared with those of other 
collections or accessions of their 
respective species. 
Thickspike gayfeather 'Eureka' 
is generally associated with high 
water table prairies and other 
favorable upland sites. The soil 
S. S. SALAC is Assistant Professor of Hor-
ticulture (Ornamental Horticulture); P. N. 
JENSEN is State Range Conservationist, and 
R. D. LIPPERT is Plant Materials Specialist 
for Oklahoma, Kansas and Nebraska of the 
U.S. Soil Conservation Service. 
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New Wildflowers ... 
may vary from clay loams to sandy 
loams. The plant is found growing 
in plant communities that include 
big bluestem, indiangrass, switch-
grass, little bluestem, eastern 
gamagrass, prairie cordgrass, and 
reed canarygrass. 
Purple prairieclover 'Kaneb' is 
associated with true and mixed 
prairies. This legume may be 
found growing on the uplands and 
on moderately deep water table 
lands. The soil may vary from clay 
loams to sandy loams. The plant is 
usually found growing with mid-
and tall-growing grasses such as 
big bluestem, switchgrass, indian-
grass, sideoats grama, prairie 
dropseed, and western wheatgrass. 
Pitcher sage 'N ekan' is gener-
ally associated with plant com-
munities in the true prairie. It is 
found growing on deep lands that 
vary in soil texture from silt loams 
to silty clay loams. The plant grows 
with big bluestem, little bluestem, 
indian grass, switch grass, sideoats 
grama, and prairie dropseed. 
Left, pitcher sage 'Nekan.' SalVI(! azurta Lam. 
var. graruliflora BenLh ., a herbaceous perennial with sim-
ple or branched stems 115-165 em. tall ; leaves linear o r 
linear-Ianceolate, short pelioied, toothed or entire, 
ashen-gray: inflorescence terminal with braCleate, spike-
like racemes; calyx canescenl, upper lip entire, 5-7 nerved 
and aooul !4. as long as tube : bilabiate corolla blue or 
whitish. tube dislinClly exserted from calyx and upper lip 
bearded on back ; and nut lets smooth. ovoid. and 
brownish-gray. 
Below, purple prairieclover 'Kaneb.' Pel"/· 
o~tpmum /mrpurt'llm (Vem. Ryd b.).'1 herbaceous perenllial 
with woody taproot, sing le to a few ereci to ascending 
branches o n simple stems 75-85 cm . ta ll : leaves odd pin-
nate petiolate. with 3-7 leaflets. mostly 5: inflorescence or 
dense terminal spikes, short-peduncled. globose-ovoid, 
1-5 Clll. long: bracts equa ll ing or exceeding cal) x; C;:II\ x 
cam panulale. 2.5-4 mm. long. with lobes shoner than 
lube : corolla rose-purple ; rruit a J to 2-seedcd thinwalled 
pubesce l1l pod . 
Table 1 summarizes the results 
of field and laboratory evaluations 
of the three cultivars for three 
growing seasons. 'Eureka,' 'Kaneb,' 
and 'Nekan' rated consistently 
superior to three other accessions 
of thickspike gayfeather, two of 
purple prairieclover, and four of 
pitcher sage. Accessions of each of 
the species were collected from 
Nebraska, Kansas, and South 
Dakota. The seed production data 
were also obtained under condi-
tions of minimum irrigation and 
fertilization. This yield can proba-
bly be increased substantially by 
employing modern techniques of 
seed production culture. 
Foundation and breeder seed 
will be available for distribution in 
November 1976. Foundation seed 
will be produced and distributed 
to commercial seed dealers on re-
quest by the U.S. Soil Conservation 
Service Plant Materials Center, 
Manhattan, Kansas. Breeder seed 
will be maintained by the Depart-
ment of Horticulture at the Uni-
versity of Nebraska-Lincoln Field 
Laboratory at Mead. 0 
Table I. Summary of field and laboratory evaluations of 'Eureka,' 'Kaneb' and 'Nekan.' 
Cu lti var and 
Accession No. 
Origin or source 
Growth height, inches 
Spread , inches 
Blooming period 
Yield, Lb/A 
Percent germination , 78°F 
Number per pound 
Adaptation range 
10 
' Eureka ' 
(P M· K·1417) 
Greenwood Co., Kansas 
38-61 
3.9 
July 9-Sept. 10 
333.0 
74.2 
127,029 
Nebraska, Iowa, Kansas , 
Missouri, Oklahoma, 
Arkansas. 
'Kaneb' 
(NDL·54) 
Manhattan, Kansas 
22-28 
4.0 
June 18-Sept. 15 
172.6 
84.1 
273,862 
Nebraska, Kansas , Oklahoma, 
New Mexico, Colorado, Wyo-
ming, portions of Iowa, Missouri. 
'Neka n' 
(PM·K.1408) 
Marion Co., Kansas 
52-65 
4.3 
July 12-Sept. 28 
240.5 
92.2 
132, 113 
Nebraska, Iowa, Kansas, 
Missouri, Oklahoma. 
To the dismay of home launder-
ers, liquid fabric softeners some-
times leave stains on clothing and 
home linens. 
Unless properly handled fabric 
softeners can leave unsightly pale 
bl uish or cream colored, waxy 
sp~ts t~at turn brown upon aging 
or Ironmg. 
In our laboratories we inten-
tionally stained several fabrics cur-
ren tly on the market with two 
commercial softeners and tried 
home stain removal techniques. 
We found that existing conditions 
affected the ease in which stains 
occurred. When full-strength fab-
ric softeners were added to the 
wash load, the direct contact with 
the fabric caused a stain. However, 
when full-strength fabric softener 
was spotted onto either a wet or 
dry fabric of cotton, cotton/ 
polyester blend or polyester fabric, 
no staining occurred. If the fabric 
was first immersed in a detergent 
solution or if a detergent solution 
was mixed with fabric softener and 
then spotted onto the fabric , a 
stain resulted. 
The composition of fabric soft 
ener products explains these 
staining differences. Most fabric 
softeners contain a water-based 
solution with a softening agent, 
whiteners, blueing and perfume. 
The softener can be removed by 
using water as a cleansing agent. 
Since the surface tension of the 
solution is relatively high, stains 
usually will be confined to the sur-
face of the fiber of the fabric. 
However, detergents have sur-
factants which lower the surface 
tension of water. When the fabric 
has been soaked in detergent solu-
tion, an undiluted fabric softener 
can penetrate the fiber more read-
ily. Depending upon the nature of 
the fiber and its behavior charac-
teristics, the stain may become im-
bedded in the fabric. 
In our laboratory, fabric sof-
~ener stains were created by mix-
109 t?e softener with a detergent 
solutIOn, and then spotting the 
JOAN LAUG HLIN is Assistant Professor 
DORCAS B. ODU is a graduate research assis~ 
tant, and DEBORA H Loos is an under-
grad ~ate stude nt in the Department of 
TextIles, Clothing and Design. 
Researchers tackle 
Fabric 
Softener 
Stains 
By Joan Laughlin, Dorcas B. Odu 
and Deborah Loos 
solution on three woven fabrics 
and three knit fabrics of all cotton 
or all polyester or cotton/polyester 
blends. Stain removal was attempt-
ed on fresh stains, stains that had 
been allowed to dry, and dried 
stains that had been pressed at 
recommended ironing tem pera-
tures. Several home stain removal 
products and chemical reagents 
were applied to each of the stains 
using recommended removal 
techniques. 
Stain removal agents such as 
bleach, vinegar, ammonia, oxalic 
acid, hydrogen peroxide or borax 
did not produce satisfactory re-
sults. Commercial spot removers 
of the gel type containing solvents 
were somewhat effective in remov-
ing fresh stains, but not as success-
ful in removing set-in stains. 
Duration of the contact between 
the stain and the fabric signifi-
cantly affected the ease or degree 
of soil removal. With time, the 
stain can form an insoluble cross-
link on the fabric. 
We were more successful in re-
moval of fabric softener stains 
when a series of treatments was 
tried. The stain was first treated 
with a commercially available spot 
removing gel containing petro-
leum solvent. The gel was gently 
worked into the stain, allowed to 
remain for 10 minutes, and then 
rinsed. Then a few drops of con-
centrated liquid detergent were 
applied, worked into the fabric 
and removed. Some stains still 
needed additional treatment with 
an enzyme pre-soak prod uct. 
Bleach was not used, since it pro-
duces a brownish discoloration 
that is almost impossible to re-
move . All stain removal agents 
should be pre-tested in an incon-
spicuous area for color fastness. 
Prevention is the best way to 
handle fabric softener stains. Fab-
ric softeners should be diluted and 
added to the washing cycle when 
the least amount of detergent is in 
the fabric. The softeners should be 
added during the second rinse , if 
there is one, or during the later 
part of the single rinse. About one 
washing in five should be done 
without adding fabric softener to 
prevent build up, which decreases 
the fabric's absorbency. 0 
Fabric swatches tested, left to right, top row, 100% polyester woven bleached after stain 
removal; cotton-polyester blend woven bleached after stain removal; 100% cotton bleached 
after stain removal. Bottom row, 100% cotton woven bleached after stain removal; cotton-
polyester treated and gel-type stain remover ; pre-wash spray on fresh stain, polyester knit. 
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At Club Week 
4-H'ers Become Trained Communicators 
By Janet Rodekohr 
Listen for young voices giving 
the 4-H news in your area, or look 
for a byline by a 4-H newspaper 
reporter, and you may encounter 
graduates of 4-H's media training 
program. 
Each summer starts out in 4-H 
circles with Nebraska State 4-H 
Club Week in Lincoln the first 
week in June. In 1975, 4-H'ers at 
Club Week were offered fast-
moving training as radio and 
newspaper reporters. Since then, 
participants have put their train-
ing to work all summer reporting 
at county fairs and the Nebraska 
State Fair and throughout the fall 
and winter at local achievement 
programs. Their only limitation is 
their own imagination, since local 
radio stations and newspapers 
have welcomed help from the 
trained and knowledgeable 4-H 
reporters. 
Now Includes Radio 
Communications training at 
Club Week, once limited to 
newspaper reporting, was ex-
panded to include radio for the 
first time last year. The broadcast-
ing option was so well received by 
the 4-H' ers it will be repeated at 
the 1976 Club Week this June. 
University of Nebraska Depart-
ment of Agricultural Communica-
tions Extension media specialists 
Janet Poley and Jim Randall 
trained the young broadcasting 
team. In describing the intent of 
the program, the original proposal 
read "to train 4-H'ers in the areas 
of radio news selection, informa-
tion preparation and writing, in in-
terviewing and radio reporting 
skills. It is expected that these 
4-H'ers could then return home 
with a base of skills that could be 
JANET RODEKOHR is an editorial associate 
in the Department of Agricultural Com-
munications and has been advisor to the 
Cloverleaf staff since 1972. 
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used for reporting 4-H events, ac-
tivities, community, county and 
state fairs .... and (they) would be 
encouraged to return as interns 
during State Fair." 
In 1975, requests went to county 
agents in February for interested 
4-H'ers to send in audition tapes. 
By April, seven winners had been 
selected. They called themselves 
the 4-H Vibrations. Most of them 
earned sponsorship from their 
local radio stations in return for 
doing coverage of local 4-H ac-
tivities when they got home. Spon-
sors were KMMJ, Grand Island; 
KTTT, Columbus; KSID, Sidney; 
and KFOR, Lincoln. 
When asked the purpose of the 
Vibrations, one radio reporter an-
nounced, "It's about time the 
Cloverleaf got a little competition." 
And he was certainly right about 
the time factor. The Cloverleaf, a 
daily newspaper for the Club 
Week delegates that summarizes 
speeches, activities and opinions, 
has been covering Club Week 
events for over a decade. Its face 
has changed considerably, how-
ever, with the more advanced 
printing options and the added 
sophistication of the young staff 
now that many high schools have 
journalism departments, school 
papers, and an annual. 
The 1975 Cloverleaf staff in-
cluded an editor, assistant editor, 
two copy editors, an art director, 
two circulation managers, and 
three reporters. They were guided 
by ag communications staff mem-
bers Dan Lutz and Janet 
Rodekohr. 
More Are Eligible 
The young Cloverleaf report-
ers have traditionally been chosen 
from the ranks of the 4-H club re-
porters who submit their best re-
ports for state recognition. This 
recognition comes in the form of a 
trip to Club Week sponsored by 
the Omaha World-Herald with the 
stipulation that they help make up 
the Cloverleaf staff. 
That will change in 1976. The 
club news reporter is very often a 
younger club member with little 
journalistic training. Therefore, 
the competition will be opend to all 
4-H'ers who are interested in 
journalism as a possible career and 
who want to get some real experi-
ence with newspaper work. To be 
selected, they must choose a sub-
ject and cover it as a feature story. 
Their entry will be judged on their 
topic selection, creativity, style and 
grammar. 
Club reporters are encouraged 
to take part, of course, but now 
they can share this on-the-job ex-
perience with other 4-H'ers who 
may have specific career plans in 
journalism in mind. 
Media Specialists 
The communications trammg 
starts the evening before Club 
Week officially gets off the 
ground, administered by NU 
media specialists. Within a few 
hours, the media specialists layout 
the basics of news gathering, writ-
ing and reporting for the Cloverleaf 
or for radio. 
From then on, the 4-H'ers take 
the lead in covering Club Week 
events, from the opening keynote 
speaker to the 4-H governor 
elected later in the week. 
For both teams, the day starts 
out with assignments. A daily news 
editor for the Vibrations hands out 
the duties for the day and then the 
reporters scatter with tape record-
ers and mikes to figure out how 
to capsulize an hour presentation 
into a 30-second interview. They 
soon find out that radio reporting 
is not just putting out that smooth 
radio voice ahead of a snappy 
interview. It's preparing questions, 
researching the subject, and then 
editing it all down because the sub-
Right, Dennis Ernest of Lodgepole, 
one of the 1975 Vibrations, types a 
radio script, Below, LeAnne Wiseman, left, of 
Wood River , "voices" a radio program with Jim Randall, 
Assistant Extension Editor (Ag Radio), who advised the reporters. 
ject who was interviewed talked 
too much. 
The Cloverleaf staff members 
also learn to develop an essential 
asset-the art of listening. They sit 
in on meetings, listen for quotes 
that summarize the message, check 
their facts, then head back to the 
press room to put it all down on 
paper by the noon deadline. 
From then on, the editors take 
over. With radio, the daily news 
editor collects the tapes and sets to 
work with an editing machine. The 
advisors chip in their expertise to 
avoid any embarrassing erasures 
or gaps. By morning, a crisp 5-10 
minute tape goes out over the Ne-
braska Center P A system for dele-
gates to hear the sounds that made 
the previous day's conference. 
The Cloverleaf editors grab their 
editing pencils-and sometimes 
scissors-and go to work. They 
approve or rewrite and then hand 
over the copy to the ag communi-
cations advisor, who lays out the 
stories with illustrations chosen by 
the art editors. Then it all goes to 
the printer in time to greet the 
tired Club Weekers by suppertime. 
But after all is said and written, 
what do the 4-H'ers really get out 
of it? One Cloverleaf reporter 
wrote, "I gained a lot of valuable 
experience that was well worth 
learning and a lot of fun . I thank 
the Department of Agricultural 
Communications for the oppor-
tunity to work on the inside." 
A radio reporter added similar 
comments in a thank-you note: 
"Thanks for teaching me how to 
write an interesting lead and a 
good summary, how to do an 
interview properly and interest-
ingly and how to write and report 
news, not garbage." 0 
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A New Look at 
Anitnal Wastes as Fertilizer 
The ancient Romans recognized 
the importance of manure applica-
tions for improving or maintaining 
the productivity of soils. This at-
titude towards animal wastes can 
still be found today in many re-
gions of Europe where storage and 
utilization of these wastes are 
normal routines of farm opera-
tions. 
In Nebraska, the importance of 
animal wastes to farmers is directly 
affected by the economy and en-
vironmental factors. Before the 
recent expansion of fertilizer 
usage in Nebraska in the 1950's, 
manure was spread mainly on the 
farmland adjacent to livestock con-
finement areas. As a relatively of-
fensive, bulky material, manure 
disposal was viewed as an unpleas-
ant operation to be handled with 
dispatch and a minimum of energy 
and cost. Since time and costs in-
creased with the distance of trans-
port, manure was seldom applied 
to distant fields. 
When commercial fertilizers be-
came cheap sources of needed 
plant nutrients, the interest in 
proper storage, handling and ap-
plication of animal wastes de-
clined. Consequently, the con-
tribution of animal wastes to the 
pollution of our water resources 
increased and was ignored until 
controls were required by federal 
and state agencies. Recent short-
ages of commerical fertilizers 
along with the tremendous in-
crease in their cost resulted in a 
new interest in utilization of ani-
mal wastes. Environmental con-
trols have increased the interest in 
proper disposal measures. 
Compared to the 40,227 cubic 
LEON CHESNIN is Associate Professor of 
Agronomy (Soil Chemistry). 
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By Leon Chesnin 
Using manure 
as fertilizer makes 
economIC sense. 
But nutrients should 
be analyzed first, 
and spreaders should 
be calibrated. 
Here's why. 
feet of natural gas that it takes to 
produce a ton of nitrogen in the 
form of anhydrous ammonia, ap-
proximately 29 growing beef cattle 
(from 400 to 1100 lbs.) will excrete 
about 1 ton of nitrogen in one 
year. 
In a time of shortage of natural 
gas for agricultural needs, every 
effort should be made to achieve 
use of Nebraska's animal waste re-
sources. In 1972, approximately 
94,000 tons of paunch manure 
(stomach contents of slaughtered 
cattle) had to be disposed of in N e-
braska. This material contained 
about 726 tons of nitrogen and is 
normally disposed of by incinera-
tion or burying in landfill areas. In 
1971, it is estimated that approxi-
mately 64 million tons of animal 
manures were produced in Ne-
braska which contained about 
1,280,000 tons of nitrogen. The 
composition of these two wastes 
can be compared in Table 1. 
These resources would apply 
100 pounds of nitrogen per acre 
on 25.6 million acres or 150 
pounds of nitrogen per acre on 
17.0 million acres ofland. While a 
large quantity of manure is spread 
on pastures by grazing animals, a 
considerable amount of this re-
source is excreted by confined 
animals. It may even be desirable 
to adopt practices to maximize 
manure utilization. 
For centuries farmers have 
applied animal wastes to the soil 
without any real concern about the 
composition of the waste or rate of 
application. While farmers rou-
tinely calibrate fertilizer, insec-
ticide and herbicide application 
equipment, it is difficult to find 
anyone who has calibrated a man-
ure spreader or had animal waste 
analyzed before application. 
Animal wastes vary greatly in 
composition with kind, age and 
health of the animal as well as the 
composition of the ration and 
method of handling the waste. 
Some of the differences due to 
these factors can be observed in 
Table 2. 
The composition of manure is 
especially influenced by the ration. 
This is especially true of copper 
supplements in the ration (Table 
2). It has been shown that feces 
with more than 500 ppm of copper 
cannot be decomposed by soil mi-
croorganisms. Application of ani-
mal wastes containing high levels 
of copper, due to high levels of 
copper in the ration, could result 
in serious contamination of the soil 
and result in crop production 
problems. The addition of 0.6 
pound of copper per ton of feed 
fed to poultry results in 3.6 
pounds of copper per ton of man-
ure (dry weight basis). In ordinary 
practice, with annual applications 
of manure to the same fields, this 
can result in applications of 3.6-
7.2 pounds of copper applied per 
acre per year. For some soils this 
would be doubling the copper 
level each year and would become 
a serious problem in time. For 
coarse textured soils the problem 
occurs in less time than for fine-
textured soils. 
Another factor affecting man-
ure is that animals vary in their 
ability to absorb and utilize nutri-
ents from the same feed source. 
Rate of gain and milk production 
are important measures of these 
characteristics, which are consid-
ered inheritable. 
Health a Factor 
Animals differing in their capac-
ity to absorb nutrients should also 
excrete wastes of differing com-
position if fed the same ration 
source (Table 3). This was ob-
served in the composition of two 
groups of dairy cows which were 
classified as being in good and in 
poor health but fed the same ra-
tion source. Manure samples were 
collected directly from the animals 
so as to avoid contamination. 
Animals described as being in 
good health absorbed from 50 to 
500 percent more nutrients from 
the same ration than the animals 
described as being in poor health. 
Health was a general term used to 
describe physical condition and 
milk production. 
The animals which excreted less 
copper and iron had a higher 
hemoglobin content; the animals 
in poor health were anemic and 
excreted much more copper and 
iron in their feces. Both copper 
and iron absorption and utilization 
are important factors for hemo-
globin production in livestock. 
If a prod4cer decides to apply 
manure for nitrogen, there are 
guidelines to follow. In general, 
about 25-50 percent of the total 
nitrogen content of the animal 
waste incorporated into the soil 
will be available during the first 
year (80-90 percent of the nitro-
gen in fresh poultry manure). Dur-
ing the following years 15-25 per-
cent of the original nitrogen 
applied will be available the second 
year; 10 percent the third year, 
and 5-10 percent the fourth year. 
It is essential to know the nitro-
gen content of the waste in order 
to determine the proper applica-
tion rate. It is also necessary to 
calibrate the equipment used so 
excessive amounts of manure are 
not applied. The amount of man-
ure on hand should be spread over 
a maximum of land area. Re-
peated applications should be ad-
justed to reflect the nitrogen which 
will be released from applications 
made in previous years. 
Table 1: Composition of composted paunch manure from an Omaha packinghouse and 
barnyard manure from the Panhandle Experiment Station. 
Paunch Barnyard Paunch Barnyard 
~utrients manure manure manurf' manure 
Percent Percent Ppm Ppm 
Nitrogen .8 1.62 Zinc 84 25 
Phosphorus .46 .29 Iron 1,645 847 
Potassium 2.35 .67 Manganese 108 29 
Calcium LI8 .44 Copper 16.5 4.5 
Percent Percent 
Magnesium .55 .17 Sodium .13 .17 
Table 2: Influence of high levels of copper in rations on the copper content of swine, 
chicken and turkey manures. 
Ration Copper Content. ppm 
Control 
250ppm Copper as sulfate 
Manure Copper Content, ppm 
Swine 
27 
2,508 
Chicken 
39 
796 
Turkey 
63 
1,122 
Table 3: Composition of dairy cattle manure as influenced by ability to absorb nutrients 
from the same ration. 
Manure chemical content 
Health of animal 
Percent Percent Percent Percent 
Nitrogen Calcium Magnesium Potassium Copper ppm Iron ppm 
Good 5.5 .61 .14 .24 5.4 412 
Poor 7.2 .90 .74 .52 10.6 662 
A special effort should be made 
to reduce the salt content of ra-
tions fed to beef cattle especially to 
eliminate the use of "free choice" 
salt. The high salt content of urine 
mixed with manure from animals 
fed high levels of salt can and has 
caused soil salinity problems and 
resulted in poor crop production. 
In dryland farming areas with 
less than 30 inches of annual pre-
cipitation, manure applications 
should be relatively light ranging 
from 3 to 5 tons per acre on a dry 
weight basis. With precipitation 
above 30 inches annually or under 
irrigation, application rates can be 
increased to 15 to 20 tons per acre 
on a dry weight basis. Application 
rates should be based on supplying 
the nitrogen needs for crop pro-
duction. Other needed nutrients 
should be supplied as commercial 
fertilizers. If some special ration is 
being used, such as one high in 
copper or the arsenic compounds 
for poultry rations, rates of man-
ure application should be reduced 
to prevent toxic buildup of such 
elements in the soil. 
Benefits of Manure 
The effects of repeated manure 
applications on improving soil 
physical properties are a bonus. 
Applications of manure increase 
the size and percentage of large 
soil aggregates and increase the 
infiltration rate of the soil and its 
water holding capacity. In an ex-
periment at Mead, there was no 
runoff from a 4-inch rainfall on 
heavily manured plots, but this did 
occur on the nonmanured plots. 
Similar results were obtained dur-
ing the 1930's on manured versus 
nonmanured plots at the Ag-
ronomy Farm where relatively 
light rates of application of man-
ure were used. The most produc-
tive fields are generally those that 
have been manured annually. 
Where poor infiltration is a pro-
blem on irrigated soils the use of 
manure should be considered. 
Manures should be handled and 
stored to conserve nutrients for 
application to and immediate in-
corporation into the soil. The sav-
ings in dollars spent for fertilizer 
should sweeten the smell. 0 
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Black Layer Signals Maturity 
Researchers have discovered a 
way to tell when corn has stopped 
filling and is physiologically ma-
ture. A layer of cells near the point 
where the kernel is attached to the 
plant turns dark brown as the ker-
nel nears maturity and black when 
the kernel is mature. 
Based on research of the so-
called black layer in corn, we set 
out to see if a similar dark layer 
forms in sorghum, and if it can be 
used to determine when the sor-
ghum is physiologically mature. 
We have concluded that the an-
swer to both questions is "yes." 
A black layer does form in the 
sorghum kernel and its formation 
coincides with physiological matur-
ity. This is the time when maxium 
kernel dry weight is reached. At 
physiological maturity the phloem 
tubes, which carry food produced 
in leaves to the grain, are cut off. 
Consequently, the kernel can no 
longer increase in dry weight. 
Black layer formation can defi-
nitely be used to determine when 
to stop irrigating, thus saving wa-
ter, fuel and time. Also, it can tell a 
farmer putting up silage or high-
moisture corn when he reaches 
maximum grain dry weight. Seed 
producers can use this method to 
determine when seed has com-
pleted development. 
Dark layer determinations may 
help farmers time harvest prep-
arations in relation to other pres-
sing labor requirements, such as 
large livestock programs. How-
ever, all corn and sorghum hybrids 
do not reach physiological matur-
ity at the same moisture level. Con-
sequently, black layer date does 
J. D. EASTIN is Professor of Agronomy 
(Sorghum Physiology), J. T. HULTQUIST is 
former graduate research assistant; C. Y. 
SULLIVAN is Research Plant Physiologist 
(ARS, USDA) and Professor of Agronomy. 
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By J. D. Eastin, J. T. Hultquist 
and C. Y. Sullivan 
Corn and sorghum 
growers can cut open 
kernels to 
find out when crops 
have stopped 
maturing. Heres how 
to read the clues. 
not provide an exact or precise 
index to harvest time in commer-
cial grain fields. 
How else might black layer de-
terminations be useful? The 
amount of grain harvested from a 
field depends on two general fac-
tors. The first is the length of the 
grain filling period (time between 
bloom and black layer formation). 
The second factor is the rate of 
grain production or metabolic ef-
ficiency of the plant. In other 
words, grain yield equals days in 
grain filling times rate of grain fil-
ling, or simply time multiplied by 
rate. Black layer and bloom dates 
permit calculating the time factor. 
The rate factor can be figured 
after yield has been measured. 
Differences in the supply of 
water for a crop will influence both 
the length of the grain filling 
period and the overall production 
of grain. For example, some soils 
retain less rainfall than others due 
to slope-induced runoff problems. 
Or, a soil may have an ideal slope 
for the rainfall pattern in the area, 
but have an unusually limited 
water storage capacity. 
Production conditions on a farm 
are unique to the land area. 
Therefore, a farmer needs to 
choose the maturity of his hybrids 
to get a production potential con-
sistent with the available water 
supply or consistent with whatever 
the predominant environmental 
limitation is. 
Chances are that different hy-
brids of both sorghum and corn 
will react differently under en-
vironmentallimitations peculiar to 
Fig. l. Three stages of corn development. The black layer is first evident in B 
and can be seen clearly at the base of the kernel in C. (Wm. Hopkins photo). 
the particular farm in question. 
Farmers probably could profit by 
having a look at how different 
hybrids respond in terms of grain 
filling period t~ individual field 
situations on their farms. 
Exactly how much can be 
learned by scientists and farmers 
from black layer determinations is 
difficult to predict based on pre-
sent knowledge. However, one 
thing is fairly certain. Any farmer 
or crop scientist who chooses to 
carefully examine his crop fre-
quently and critically as it grows 
will learn a great deal about pro-
duction limitations if he remains 
alert. At least something of what is 
learned will sooner or later hel p in 
making profitable decisions on the 
farm or in a research program. 
You can find the black layer in 
corn by splitting a kernel with your 
knife. If the black layer is present, 
it will be at the base of the kernel 
(Fig. 1, C). There the placenta tis-
sue cells connect the kernel to the 
cob. The kernel is fed through 
these cells. The black layer starts 
forming in kernels in the tip por-
tion of the ear first and kernels in 
the butt last. Any stress situation 
can cause the black layer to form, 
including 5 or more days with the 
temperature below 50 degrees, 
even without a frost. 
When about three or four ker-
nels in the middle of the ear show 
the black layer in nine of twelve 
ears selected at random, moisture 
should be close to 30 percent. 
However, run a moisture test. If 
the moisture is too high, wait until 
95 percent of the kernels in the 
butt end of greener plants have 
developed black layers, then test 
again for moisture. 
Look for Starch Line 
If this procedure is too time con-
suming, there is another way to 
keep a check on maturity progress. 
This is to break an ear in the mid-
dle and look for undented kernels 
and a starch line. The starch line 
forms on the back of the kernel 
soon after denting. It then moves 
down to the tip. When it reaches 
the tip, the black layer forms. 
Fortunately, it is easy to read the 
black layer or darkened area in 
sorghum. A sorghum kernel is 
very small in comparison with corn 
and is difficult to slice. However, 
the dark layer is visible in the intact 
sorghum kernel, as illustrated in 
the photo. Several sorghum ker-
nels can be pinched from their 
Fig. 2. Milo kernels in various stages of maturity from most mature (I) to least 
mature (5). The black layer is first visible in 4, shows clearly in (3), (2) and (I). 
glumes and examined for the 
characteristic appearance of the 
dark layer in the time it takes to 
examine a single corn kernel. 
Sorghum pollinates or blooms 
first at the tip of the head. A steady 
downward progression of bloom-
ing reaches the base usually 4 to 7 
days later. Grain in the head ma-
tures in the same direction and 
usually requires more than a week 
for the dark layer to move from tip 
to base kernels. A fairly uniform 
progression from mature to imma-
ture kernels may be found in the 
same head over a period of about 7 
to 14 days depending on how hot 
the weather is. 
Closer examination of kernels 
in Fig. 2 emphasizes the point 
about grain maturity sequence in 
the head. Kernel 4 illustrates the 
first external visual evidence of 
dark layer formation. Actually, the 
darkening is a little more obvious 
than it appears in the photo. Ker-
nel 4 was picked at about the mid-
dle of the head and kernel 3 was 
selected above kernel 4. As ex-
pected from the bloom pattern, 
kernel 3 is more mature. Note the 
kernel is "pinched" in the tip area. 
Obviously, water lost from the 
kernel is no longer being replaced, 
since the vascular connection has 
been cut off between the plant and 
the seed. Kernel 2 was picked still 
higher in the head, and drying is 
even more obvious. Kernel 1 was 
selected from the head tip. It ma-
tured first and is visibly shrunken 
from greater water loss, compared 
to the other kernels. 
A bit of practice is needed to ac-
curately determine the earliest ap-
pearance of the functional dark 
layer (the point reached by Kernel 
4) because of seed color differ-
ences in different sorghums. 
However, by the time the kernel 
reaches the stage of kernel 3, it can 
be easily characterized. Since dry-
ing has already become obvious, 
color problems no longer give 
trouble in making accurate relative 
maturity determinations. The 
kernel 3 stage is only about a day 
later than the kernel 4 stage. A lit-
tle practice will permit the alert 
farmer to determine physiological 
maturity in sorghum.D 
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During the summer of 1974, a 
shortage of feed developed as a re-
sult of the severe summer 
drought. To alleviate the problem 
of feed shortage, the Nebraska 
Department of Roads cut and 
baled hay along the shoulders of 
Interstate 80. This hay was auc-
tioned to buyers in Nebraska. 
Some people have questioned 
whether lead toxicity is a problem 
when feeding this hay. Most au-
tomobiles use leaded gas, and their 
exhaust fumes contain lead. Since 
buildup of lead is expected to be 
highest near the pavement of 
heavily traveled highways, we 
analyzed grass samples to deter-
mine whether a hazard exists. 
To determine lead concentra-
tion of grasses along highway 
rights-of-way, clippings were col-
lected in areas adjacent to Inter-
state 80 and U.S. Highway 6 be-
tween Lincoln and Greenwood. 
Sampling areas were selected from 
representative heavy and light 
traffic areas. A bromegrass sample 
collected from a pasture near 
Henderson was selected as a con-
trol sample. 
As a general practice, highways 
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Roadside 
Hay 
Harvests 
Is lead a threat? 
Leon Chesnin and R. M. Hill 
are routinely mowed for a distance 
of 15 feet from the road. Samples 
designated as close to or near the 
road were taken 15-20 feet from 
the road. Samples designated as 
far or away from the road were 
taken towards the end of the 
grassed right-of-way area, gener-
ally 25-50 feet from the road. 
There are documented cases of 
lead toxicity (poisoning) of live-
stock. While silage with 140 ppm 
of lead killed cattle, forage con-
taining 45-60 ppm of lead did not 
cause toxicity in lambs. Normal 
herbage has been measured to 
have 3-7 ppm, or less, of lead. 
In all samples collected for this study, 
the lead content of the grass was not 
near the toxic or lethal level for live-
stock. Grasses sampled near the 
heavily traveled areas of Interstate 
80 contained from 10.0-13.0 ppm 
of lead. The lead content of the 
grass decreased with increasing 
distance from the pavement. At 
the far side of a borrow pit near 
Interstate 80 the lead content of 
the grass had decreased to 3.5 
ppm. Along U.S. 6, which carries 
less traffic than Interstate 80, the 
lead content of the grass along the 
right-of-way ranged from a high 
of 9.0 ppm close to the pavement 
to 3.5 ppm away from the pave-
ment. In contrast to these lead val-
ues for grass along the highways, 
grass sampled in a pasture near 
Henderson contained 1.5 ppm. 
The grass harvested, baled and 
sold along the highways of Ne-
braska in 1974 was considered safe 
for livestock consumption and 
does not contain a high level of 
lead. The drought condition was 
probably an important factor in re-
tarding the movement of lead into 
the soil and its uptake by grass 
along the highways. While the lead 
content of grass in the same road-
side sampling sites might be higher 
during normal precipitaion years, 
this is not considered to be a 
hazard for animal or human 
health as it is not a practice to sell 
this as hay under such conditions. 
In addition, animals that graze 
along the roadside in rural com-
munities where traffic density is 
low are consuming forage that is 
low in lead content. D 
Harvesting hay along Interstate 80 in 1974 (Neb. Dept. of Roads photo). 
A study of consumer attitudes about 
Protein and Lysine Enriched Breads 
Researchers for some time now 
have worked to nutritionally im-
prove products by finding ways to 
increase the quality and quantity 
of protein in them. But do people 
really want such products? Are 
they willing to pay premium prices 
for them? Furthermore, do nu-
tritionists think that there is a real 
need for such products? 
We attempted to answer these 
questions with a purchasing ex-
periment. We wanted to know 
whether a sample of Nebraska 
homemakers and nutritionists 
would choose to buy whole wheat 
bread improved in protein quality 
(lysine added) or in protein quan-
tity (protein added) on the basis of 
label information and whether or 
not they would be willing to pay a 
higher price for such products. 
For each test, 12 loaves of com-
mercial whole wheat bread were 
purchased and repackaged in plas-
tic bags. Labels were designed in-
dicating that the loaves had added 
lysine, added protein or were un-
altered. These were placed over 
the repackaged loaves to give a 
genuine commercial appearance. 
. Four simulated buying situa-
tIOns were presented. Each buying 
situation consisted of three loaves 
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ofbread--{)ne marked plain whole 
wheat, one marked lysine en-
riched, and one indicating added 
protein. 
In the first buying situation, all 
the loaves were priced the same. In 
the second, the high-protein loaf 
Table 1. Percent of individuals choosing 
high-protein bread under four pricing cir-
cumstances. 
Both 
protein 
and 
Equal Lysine Protein lysine 
Group price higher higher higher 
Percent Percent Percent Percent 
Homemakers 87 94 75 63 
Faculty 10 35 5 15 
Students 31 44 25 25 
Table 2. Percent of individuals choosing 
improved lysine content bread under four 
pricing circumstances. 
Both 
protein 
and 
Equal Lysine Protein lysine 
Group price higher higher higher 
Percent Percent Percent Percent 
Homemakers 0 6 19 0 
Faculty 45 20 65 35 
Students 25 31 56 19 
Table 3. Percent of individuals choosing 
plain bread under four pricing CIr-
cumstances. 
Lysine 
and 
Equal Lysine Protein protein 
Group price higher higher higher 
Percent Percent Percent Percent 
Homemakers 13 6 6 31 
Faculty 40 50 25 44 
Students 44 19 19 42 
was priced slightly higher than the 
other two. Then the lysine en-
riched loaf was priced slightly 
higher than the other two. Finally, 
both the lysine-enriched and the 
high-protein loaves were priced 
slightly higher than the unaltered 
loaf. 
Individuals representing three 
different groups were asked to 
look at the loaves and indicate 
which they would buy under the 
four sets of prices. The 52 "shop-
pers" included members of a Ne-
braska Home Extension club, un-
dergraduate food and nutrition 
students, and food and nutrition 
faculty and research staff at the 
University of Nebraska-Lincoln. 
We noted which bread choices 
each participant made and also re-
corded the person's age, family 
situation, normal bread buying 
practices, and level of nutrition 
education. 
Homemakers, faculty members 
and students selected the bread 
differently. Regardless of price, 
the protein improved bread was 
most frequently selected by the 
homemakers and least frequently 
by the faculty members (Table 1). 
Price influenced selection of the 
high-protein bread by members of 
all three groups. Usually an in-
crease in price of the protein loaf 
was accompanied by a decrease in 
its selection. The high-protein loaf 
was selected most often by all 
groups when it was priced the 
same as the plain bread and the 
(Continued on next page) 
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improved-lysine loaf was' priced 
higher. 
Tables 2 and 3 show how prices 
affected selections of the 
improved-lysine loaf and of the 
plain loaf by members of the three 
groups. The plain loaf was more 
highly acceptable to the faculty 
and students than to the 
homemakers. This was also true 
with the selection of the lysine-
improved loaf, which was chosen 
most often by faculty and students 
when the protein loaf was priced 
higher. 
Even though the high-protein 
loaf was selected by homemakers 
regardless of price does not indi-
cate that Nebraska homemakers in 
general (or even this group in par-
ticular) would support this type of 
product in the market. Disappoint-
ing marketing experiences by sev-
eral commercial firms would 
suggest the reverse to be true. The 
homemakers showed they had 
highly positive attitudes toward 
protein, however. 
The majority of the faculty par-
ticipating in the experiment re-
jected the protein loaf. Even when 
the lysine loaf was priced higher, 
the shift to the protein loaf was 
quite small. 
One viewpoint held by nutrition 
scientists-and possibly by some 
participating in our test-is that 
while protein is an important nu-
trient, there is no benefit and 
perhaps some hazard in consum-
ing it in great excess. Further-
more, it is doubtful that any of the 
faculty members participating 
were dependent upon bread as a 
primary protein source or were on 
protein-limited diets, two other 
factors which could have affected 
their choices. 
Lysine supplementation of 
wheat bread would probably result 
in improvement in the quality of 
whole wheat bread. The lysine-
improved bread was much more 
favorably received by students and 
faculty than by homemakers. 
Comments by homemakers indi-
cated that few of them were famil-
iar with the term lysine. It is not 
surprising that they did not accept 
20 
a product with an unknown chem-
ical additive. 
Greater faculty acceptance of 
lysine than for protein as an addi-
tive in bread suggests the faculty 
participating placed greater im-
portance on protein quality rather 
than protein quantity for personal 
diets. Except in cases where total 
dietary protein is marginal in both 
quality and quantity, however, 
lysine addition to bread would 
have no nutritional benefit. 
It is doubtful that the people in-
volved in this study had diets lim-
ited in lysine. Thus, the higher ac-
ceptance of lysine-fortified bread 
by the faculty (and to a lesser ex-
tent by the students) was a reflec-
tion of attitudes rather than need. 
Do these results mean that re-
search and development of wheat 
breads with improved lysine and 
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protein contents is a useless en-
deavor? Certainly not. Although 
clinically definable protein defi-
ciency among even poverty groups 
in Nebraska is extremely rare, this 
may not always be the case in the 
future. Furthermore, research in 
development of new wheat var-
ieties with improved nutritional 
characteristics or of bread produc-
tion techniques using nutritive ad-
ditive procedures may be of im-
mediate significance elsewhere in 
the world. 
The results of our test do 
suggest that both professionals 
and lay people need to evaluate 
their priorities as consumers. In-
discriminate use of protein and/or 
lysine supplements when it is not 
needed will unnecessarily raise 
costs and waste resources with few, 
if any, benefits.D 
